Altered metabolism of excitatory amino acids, N-acetyl-aspartate and N-acetyl-aspartyl-glutamate in amyotrophic lateral sclerosis.
Since recent studies provided evidence for abnormal glutamate metabolism in amyotrophic lateral sclerosis, we measured amino acid levels in the fasting plasma of 52 ALS patients and an equal number of controls of a similar age. In addition, the content of amino acids, N-acetyl-aspartate (NAA) and N-acetyl-aspartyl-glutamate (NAAG) were measured in spinal cord and brain tissue obtained at autopsy from patients dying of ALS. Results showed significant elevations (by about 70%) in the plasma levels of glutamate in the ALS patients as compared to controls. In contrast, glutamate levels were significantly decreased in all CNS regions studied of ALS patients (by 21-40%), with the greatest changes occurring in the spinal cord. The ratio of glutamine to glutamate was altered significantly in the spinal cord ALS tissue. In addition, reductions in the levels of aspartate (by 32-35%), NAA, and NAAG (by 40-48%) were found in the spinal cord of ALS patients. These results are consistent with a generalized defect in the metabolism of neuroexcitotoxic amino acids. An altered distribution of these compounds may occur between their intracellular and extracellular pools with resultant abnormal potentiation of excitatory transmission mediated by glutamate receptors and selective degeneration of motor neurons.